Inactivation of both FHIT and p53 cooperate in deregulating proliferation-related pathways in lung cancer.
FHIT and p53 are the two most commonly altered tumor suppressor genes in lung cancer, and their molecular status regulates sensitivity to anticancer drugs. Although their functions are independent, there is evidence that their pathways might be interconnected, but little is known at the molecular level. Microarray profiling of FHIT-transduced lung cancer cells and modulation of FHIT levels by RNA interference in human bronchial cells were used to generate a signature of FHIT-regulated transcripts. Expression of these genes was evaluated by real-time polymerase chain reaction in 55 primary lung cancer samples characterized for FHIT and p53 expression by immunehistochemistry. A signature of FHIT-transcripts, particularly enriched in genes involved in cell cycle control, was identified. This signature showed overlap with p53-regulated genes, indicating possible crosstalk between these proteins. Consistently, transcriptional deregulation after FHIT modulation was higher in p53-negative cells. In primary lung cancers, inactivation of either gene was detected in 48 of 55 cases (87%) and both genes in 23 of 55 (42%) cases, confirming the central role of these pathways. Primary tumors with inactivation of both FHIT and p53 displayed the strongest deregulation of growth-related pathways with high levels of expression of CCNB1, BUB1, CDC6, TOP2A, MCM6, and CENPF. FHIT and p53 seem to rely on common mediators, and inactivation of both genes results in prominent deregulation of growth-related pathways in lung cancer cell lines and primary tumors. This reveals crosstalk between these proteins and suggests a possible distinctive phenotype for tumors with inactivation of both genes.